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PURPOSE: A QoS(Quality of Service) 
control device for VolPs(Voice over 
Internet Protocols) and a method thereof 
are provided to embody a high-quality 
voice call not having the delay and 
distortion of a voice signal by queuing 
voices and data separately, transmitting 
voice packets at regular intervals with 
priority, and fragmenting and transmitting 
the data. 

CONSTITUTION: A QoS control device 
deciphers destination addresses located 
at the thernet frame headers of received 
packets to judge whether they are its own 
hardware address, a broadcast address 
or a router address, and determines 
Reference ID and Reference Count 
(S610). The QoS control device classifies 
the received packets by protocols 
according to layers(S620). The QoS 
control device discriminates whether the 
received packets are data packets or 
voice packets. For the data packets, the 
QoS control device fragmentizes the 
w^;^ I * /o^o^N packets. The QoS control device skips 

the voice packets(S630). The QoS control device transmits voices and data to their respective 
queues so that voice packets and data packets can be processed separately(S640). 
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^'g^ -^-^^ ^e^vji (Voice over Internet Protocol) (oj S:>6flAife. VoIP e)- ^l*}-t:f)-g. QoS (Quality of 

Service) ^H^^) ^ *y-^o]] ^^5., iLcf ^J-^lsW^ ^.i^/r-i) o] b] vfls^^H ^<^]M Sr^A Sefl^if dlolel 

Hell^^ =f-^t}c^ VoIP -i-^ #:a^ ^tfl^Al^ ^ o;i^ VoIP-8- QoS ^]o]^^] ^ ^j-^oi] ^cjcf. 

VoIP^ ?1B1 v;i HSS#(IP)* AV^^M *A,^^^1- ^^«>^ ^^Sl ^all-* ^tb IP ^^7l#* ^l^sVfe -g-<Hol 
uf. ^^^3^0.5. VoIPi- ^f'il^^^'g-ol PSTN^^ ^^<:>I1 ^7]^ HS.S#ol o>i^e}- l-o^^^jo] sfl^* 

vflofl c^xll ^eHs -S-A^j^^l- ^^^tbcf^ £]^1«-T:f. VoIPfi}- 91^^ ^3}-7l#o^ ^J-^^ 7]^ IpXiJie^ql 



VolP^ 7l<a tfl-^sl ?lEe^.j^i.oi)A^ ips. o]^g>o^ .^^^ €^*V7l a^oi ITU-T H 

32331 ^SjS>7l flSfl VoIP i^* i^^Jj. SCom, '-Jl.^iSlH ^ ^.0. ^J-u] ;^1:3l-^Al.s.ofl o^«fl fl.;^' 

^. ^oM. VoIP A-1HI>. ^^^^^*«|. <y.^> AV-g-;.).l-ol cf- A>^;.]-^o] ^o>.i 4. ^^jj 

^n^^m ^tv Ei^i^ ^^s] A>-8-^ 7>:^si-7ii «>sacf. voip^ «2H^ IP 71^^ -;-^«>^, s£?> sb^i- 

o] ^^loJl £ah5>£.^ 51-71 ^Sfl RTP (Real -time Transfer Protocol)* A>-g-^iq-. -g^^ ufle^^^s. aV^s}-^ ^. 

A^Hji #^(QoS)* ^^t}7]7} o]^7] nfl^ofl =.^V^o] 7]<ao]l4 olEju^ A^Hj^, ^^7.M alsfl ^elSl'fe AV 

^. v|lE^^3^ A>^*H Jl#^Sl AiHl^,* VoIP# ^h%-^]-7] 7llolH4q|oH Aj^aa^ AS53 

00 "Ji^^ AlHl<4 VoIP ^al* ^^lgV<^o> «).t4. 7i]ol E$|)ol^ Al.^;.>l-^« El Bfl^^S ^«5lol ^^S]^ ^ 
A^ tflolEj = ^^H}-o> 01 - i^jE^^s-. ^^3l-7li4 Tl £^ El ?lEl5llol>.l. A>5.sVa3';psT 



Olel^V VoIP^ JI^^ A^Hli^ ^«SV7l ^Sl) Ofle^^ ^ ol=.Ol ^ 7flAlol 7>:^tbQoS ^1?W#51 

^;^17> QoS ^1?W#^ fe^ tfl^al -e-A^, =^.3- ^ liHltilclol ^jis. ^l^ajAs # 

«1 -S-g-*W. tllS^lH* *SI1 olei^> ^^3] AjS]^ ^ Si^ :il^S. ^^^^^ nfl^ ol3^^- 

«^li=l-. °11- fl^ ?lEl'-JSl RSVP (Resource reservation Protocol) S Al.^S>o^ 7llolE4i||o) J^^e^ 

Aj-^o)! ^jg^ ^3)4 ojio^7l^oii tr).2i. Ai^^i ^el^ ^jcf. 3IAV14 $J«}- AV-g-^V7l- A-lHl>,Sl A>;g 

oJl Al^-^ ^ ATM (Asynchronous Transfer Mode)* A>-g-sj.^, QoSt=^ Tflo] e^o]o1)a-1 jg^;?,!^.^ ^ 

1^ f-eflfil #A^ *lela!}.^* ^'^«>fe *#:£olci.. 

Af*^>^ -i-^ r:-llolEl7> =L OV^SZI ^ -J:;.)-^ oif^* 7l^^ PCM(Pulse Code Modula 

tion) His ije^ tflolElS. a^tbcf(SlIO). S-i^^ alS iH^^l ^-g- a^I^-^ ;Hl7l«>7l ik^oj ^^Jis] 

#* ^-g-?lcf(S120). <:^7H]A^. ^-8- A^^^ cj.- ^^B^n> ofujel- ^^oll fifl^* # ^ o;i^ S.^ aIj:^ 

-^--S- 71?]:* «7l ^Sil H]H ^S^ofl VAD(Voice Activity Detection) ttJiel#* ^l^tlrcl- 



^^^^ "1— — ITU (International Telecommunication Union) K^s^- <y-%5lol Sell<y^ ^t:l-( 

S130). tq-§-°)l, -S-A4 nsii^^ IP 2fl^ AS. ^€-t!-cKS140). S.r\^ ^^MA]^, ^a^ ^eflojoji r^P 
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^. «llc1# ^7>SH RTP ^Zl^ ■'S^^^}:n., RTP sfl^oil UDP (User Datagram Protocol) ^Ic-jj]- =^^14 =^::a1 ^ 
^ :y-ol ^7>E|<H UDP ^^3* UDP S|)5Qofl ^ 7|l<ilHi3l<^lal IP ^diM: IP ^ 

cll- IP Jfl^* ^S^^tl-cl-. ^S-^A^ IP 2|l^ol oiE^vj} ^0.3. ^a^S^Sli^, ^^^S] VoIP -^lii^ol IP Hfi^A, UD 

P 211^. RTP 3^^* 5.i!fl<a^ o}^s.zL ^iJis. c^s'af!. ^, ^aeflsl Aij^^ ;^fl'8^>t^ 

(SI 50). 



^ NIC(Network Interface Card)2l- el-f Bl# 7]7^ 'JlEl'-J^j- -f-sfl ^^^l^o.^ ^^SjiJ^, ^ E] i-J "g-cH] A] ^ RTP 

* UDPS UDP/IP* VoIP Sfl^ -ilsl^^^ ^i^* ri^^ 4^ ^.^o^ 

S] ^1^4 3^5^51 #^ol ^^^^ ^^o^ ^10^ ^ aji^ ^.y-oi ^^ft-tij-fe UDpi- TCPsq-^ MIS 

^, ^>*:^>Sl dlolEl *}-i4sl 7ll^is- c]3o1 ;5i^£l^ ^o] o\xJ\^ &^51<H cflolE] 2()^( 



0/lOOMbps. WAN'S-al-^ lOMbpsS. ^^5l«H ojuf. zisli4, WAN^g-^l ^3 ^^7} 56Kbps, 64Kbps, 128K 

bps, 256Kbps, 512Kbps. 768Kbps, 2Mbps ^^S. c|-°<fSf7fl ^^^S)H.S. :^^^^^3\ <^^^.]6^^ QqS ^]o]^i(\2\ w 

nl-El-Ai, ^ ^'S^ ^7]^ H>s}- ^eflal ^IhV n^^}7] ^^H ^^5.^1, ^^2] ^^iJ). 

r-flolBl* ^§«><^ fl-<S«>al -f>«d ^-!H« n^A-^ -y^t!- ?>^^^ "J- ^S.<^ nl-^ J^l^ 

i^-sVci S^r cfl«S.-g- Ml<^lEl» ^^^^LS**!, 4-^^ ^^S] ^]<QS[ Sfl^O] -f-^* 

4^ SZfe VoIP-8- QoS ^^l^H^^l ^ 1}-^* cll sit^ 



<^ VoIP -8-^^ -i-Sl- VoIP* QoS ;^l<H^^Hi oxo]x\^ zj-^ ?lBl5iloi>ii- 3.^*>ja., ^a]^ ^^js^ ^ 

^, Jfl^ ^<y, ylB) He], WAN Se))^ ^^s] ^^^^^ ^ ^^^-^s. 

^AS. tflolE^oil ji^o.^ =^ Si^s. SDRAMi^^; nfl?] HS.^lAl7> ^^Va^-y QoS 7] 

7]^: ^^<^] ^^S>fe S|-^^ Ai^E^olfi^-; u)|OlEl tiles. ^^i}7] ^ Sj) ^7)^ O.^ <a;^^t!- #Bj AIJ^S. 

^^Sa]?!^ Al^^ Al>i;^^ ^y]s[^.]^]^ 2]^^^» ^^Sa]?)^ 5l Ajj ^ajS}.; Z]M\7^ 7]^* ^^5^7) 

BDM iHSf; «7ll >S-Efl# Sl^oflAi ^01^ 4. oiJ£S. SAl^^; ^ ^S.=L^ 7}^^ >^o] S.^o_s. 
PLD« ^^^S. tb^-. 
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iL^*>fe VoIP-8- QoS ^lolf]-^'^ Si<H^1. QoS ;«)H^^1SJ ty^^o] ^± ^ ^^b] Kj-ll- 

Reference ID^l- Reference Count* ^''^Sfe ^;^l2f: 7il#<Hl i4ef $^§>fe = 

-S-A^ Cj.7jl<4; ^Al:g Bfl^o] dloltl Sfl^Ol^l -g->S^ t-ll'^lEl Bfl^^ ^^S^ ^ ^ S] 37]^ 

ia-^l<4; sfl^sf tflolEl sll^j^ ^^SH ^^^:4 tfl^lH-ll- ^££1 fl^^ p.^^ 

^^ISl-; Bfl^oi 7jol, l-efl^, ^H^i-g- IP Sllcloll ^^^}3i, iflo^ oj|5i# :a#s|-7l ^3. 

^4 ^^^^Vc^ sH^^ ^S^<^«Vfe ^<?^ iSTi); ^ -8-71 ^>s^^ jfl)^^ sefl^ ^7n» i 

«^]«K ^ ^'^'^l VoIP-8- QoS ^lol^^l ^ «J-^<H1 cHt!: ^l-^^lt!- ^Aldfl* ^ ^^of] ojTig^c^ >ihxlls>7|l -M^ 

£ 2^ ^ ^tg<i(| u^-# QoS ^lol^g-^l (220)21 ^^^EHl- ^ol^^ ^A^/^o]B\ vilEJi^)^ Al^^o^ 

S^i. -8-^,^/cl]o]El -^^ tljE^^a A]^^^ HTll 4^A1^:4 ^Ai^o.^ ^^5]!^. ^^^^ (210). QoS 
(220). eJ-^El(230) ^ WAN ^*^Hl(240)S ^^^iElo^ oic].. ^ai^o. ^aI^^i. zp-^go] ^^^^2) 
^. S7il7> *Al^o| ^^5)o1 ojcf ^Al^oj .jL^^o] :S..a§V7l nfl^o,] ^Al^o] ^^^<^] tflSflAioi.\^ 

^^^^ cljolB] ^.4. ^^ofl nj-e^. ^ 5^71 nfl^ofl z^z}-o^ «^ ^el7l^34 ' 



-H- QoS ^^1(220)^ uilH^^H ^^l(«^l?ii:fl. VoIP tHoIs^o], T4^7fl2l PC ■^)S.^Bl c-flole^ 

« -i-^ *B1«1-^ (210)3]- *$JvV ^.4^ A>^S>fe ^5]^ uns^:i3 ^^?>^ "SS^fe (230) A> 

ol<^ ^^l^Vcf. QoS ^lo1^^1(220)7> 5f^El(230) S^<^1 fl^l^Vfe o]^^ QoS i220)<^]^^ t^o]^ 

« ^^s>^ WAN cfl^^o)) a^e^- sB^* ^^a] ^s\. Ji^J-^W ^^olt:f ^ q^s ;H1 

<H^^1(220)^T el-4-El(230)iq- el"^-Bi(260)?l-^ WAN^Jh^]. QoS >«)1<H^J-^1 (220) sV^fY^l LAN°,J-^>S] ^a^ ^ dlol 



£ 3^ ^ ^^^<^1 14^ QoS (220)21 ^A^l- #^£S.a1 QoS ^lo1^Sl(220)^- z}-^ ?lElif|l 

<*1i('^l?icfl. SCC2. SCCl, FEC. SMC)» ^ QoS ^1<H^^1(220)§ ^^S>fe z]- ^a^^2] ^z^^ 

El T^^S-^ HS.ZL^# ^I^^SVS^ ^l«eV^ #eBAl p)la5](310). ^ QoS ^lo1^^^1(220)# ^*A]7l7l 

HSn^* ^-1^5>ai -^s «sllAl o)]a.el(3lO)S.-¥-El -acllolE^ n<^]^m #eflA] 1^)^51 

(315). HS^dlAi (305)2)- »fj-<i| cIlolElofl ji^o.^ ^ o^£^ ^l^eV^ SDRA 

M (Synchronous Dynamic RAM) (320), WAN^J-J^l- LAN'S" 2) ?! 3|) o] a.n«flg).oi^ «>ol3l)ii 3.^S. -^-8-^71 ^ 
fV t}^no] ^1<>17](322), ^^o\] ^.ja.?F ^#SV^ oi^^^ #ef<^l (Power Supply) (345) cflolE^ 

^*«1-7l fl«H ^7l^A5. 9^ A] J:- ^Ag^l^l^ Al^^ (System Clock) (350). a]^^^ ^71^a]^]^ 

el^A] j:- »^^S^]^]^ El^i! (355), ^v^^ ^-a^^^r ^Ajj^vol clHl7j^7l BDM SH(Background Deb 
ugMode Port) (360), -^^^ ^^S. aAl*l-7l LED(365) ^ S.S.=L^ A'S-^ ^]o] S.Z\o_S. o]^o:\:^ p 

LD (Programmable Logic Device)^ S^sM tF^^e1<^ 9X^. JEfV. u\]o] ^S.M]^M305)^ SCC2 ^I^li?)] w 
AN34 <a^5lj7, SCCl olEiSflol^^ ojcivji 2S\. FEC ?lElSflol^^ old's 1^ SMC 9lEisnol>i, 

^=T ^^^^ T^^^Sl^l 51C1-. 



£ 3a4- nl-& 5>^?llol 211^ ;0H7l (322)21 ^EflSSAi, Sl-S^^ol jfl^ 7] (322) ^ M]H41^'3-(oil 
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€cfl. LAN. WAN)4 ^1^ SS>*fl^1 (305)31 A\o]cH] ^^]t}c^ QoS S^^] ill (Power Failure) « ^^M^^ v}o]^ 
^ 3.S.S. ^-g-S>fe «^##^«S«-c1-. ^. - <a (Power-Up), OS Sfl'i ^»\^^, ^]^^^ -^n, S.S.Z1^ '^ZLH] 
olS- ^Hfe ^<^^>^^ QoS 7]^-^ ^ LAN^l- WAN <?]El2llol^^ s.n8^g|.c.^ «>ol3fl>: 7]^-^ -^^^ 

tl-nl-. ol-el-Al. 3g^AH^ LAN 5E^ WAN^S^eI ^^slfe sfl^^ x^Jo] H^^fl^i(305)S ?l7VsVj7 wVrfl^ d|]oi ^ 
S.>mAi(305)S.-^El ^4^5lfe SflSjl^ tfl.^ 1.-11^^^313-0.^ ^7>S>13l, ollljlE7|. ^A^e>^ Dil«y SS^flAlr 

305)* tfl^Sl-<^ ^i-a 71^* ^^gtVcf. 



£ 4¥: ell 31 el ^(Reference) IDSj :?Jal# v+Ej-tHfe 3£^^S.Al, QoS ^H^^l (220)^1 WAN LAN ^ O 
S 7V^tt cijolHl «„Vej:oIl cfl*>ol ;.jo^^> ^oin-. l.l-^H^l^i'fl, '?}-1f)<^l'tfl^>c^ Referenc 

e ID* ^Sl^l-fe jql^o^ ^oj Egfl^ 411 ol^ (Traffic Shaping). (Fragmentation). Sel(Buff 

erFree) -a-g-Sl-Tll Af^Slfe ^Slol7l nfl^-olt^. 



£. 5^=T cl^i^H^Bl (Buffer Descriptor) (ol«1-<^.^i^. BD ^^'tbT^)Sl ^Sl^ M-E^-xfl^ S^AS^-l, ^^A^ 
^^AlAjofl AV-g-El^ ^Al^ BDSq- ^-ll^ BD°11 tfl^V v+El-vHcl-. ^A]^ ^ -.Al^ BD^ 6H>olS -^'-i1>^> «l-:^4fl 

^l^o]-^ ^■^^] (Destination Address) 6h]-o1e ^aI;:^!- s>^?|o1 ^1^,?S>^ 4ii ^d;( 

Source Address) ^^Al^M^. IP(Intemet Protocol), ARP(Address Resolution Protocol). RARP 

(Reverse ARP), IPX (Internetwork Packet Exchange) ^$*>7l E|-<g (Type) ^tll;?!^^^!^-.?! 

(MTU: Maximum Transmission Unit) 3.7)^^3] o]v\^-^ S.^]'^^^ :^]St\^ jp ^t^9^ 3\]o]s.S. cfl ol El(Payioad q 
ata)Sl 7]^ ^]x\^^ ^o]b\ (^^^^- BD)S\- ^^(^^X\& bD) <g^, ^^tb ifl^^ ^]S.^^] ^^m^.] ^Sl 

ol-§-^ ^ clihS^El* ^^lAl7l7l ^Al «g^oi Reserved <li^, cflolEl ^o]^ i+Ej-iflfe Size 

<^lei« ^#s>7l ^t!-CRC «13]# Hel^V7l ^sfl A].^£l^ uj-E^vfl^ e^lsils}^ ^^^(r' 

eference Count), £ 4«>)1 ^5!^!^ 97}7] hJ-^o1] tfltb ^^7}^ ^^^^ ^^^^^ <^foli:l (Reference ID) <^^, 

v+El-iflfe Fragmentation No ^"^^ Jfl^^ <H-^l-*>7l 41 1!" #Sf|nfi^ ^H^* ^Eftfli- #eJl 

Zl^H^(FlagOffset) ^"^^S. o]^o]^ ojcl-. £ 5<:fl ^a]^ h><4 ^o], ^a]^ bD^I^ Message Pointer ^ 
Reserved 'S^ol Sife ^V?!. ^a]^ BD<»)lfe Buffer "S^ ^ CRC °mo] o^r^^ ;5Jd> cfe ji ZL ol^l 

^W. <si7HA^. ARP^ IP >flS4qa >a-oflA^ IP i-el^ MiE^:]3 tii^Ai7l7i ^«ii a>^ei^ =is.#oi 

Jl. RARP^= eTlHl-^AlnJ- xfloll #Elal O.^ ^;^fl3V^ ^:*17> TflolE^flolSl ARP S-S-oiq. 5r|lAlS.«LEl jp 

» ^oVLfl7l e>^0] Al-§-S]^ HSS#o1jZ, ipxi^ tll£4q3» ^S. ^^S>^ tflJE-^q^ =5.S.«ol 



s 6^ ^ nl-€- QoS ^H^^H ^-a^ ^Bl2l-^* ^'isl-fe J:»£S.Ai. QoS ;^H^^]^ ^-as SB^ 

^ ^iHl^^^QoS ^lol^^lsl ^V^^flol ^4,, BS.^?fliS ^ e|-f El ^^o,] rti-el- Reference ID(ol^HMi^, 
Ref IDE^- ^^t!-'4)^4 Reference Count (ol SHI ^-1^, Ref count q=^?Fcf)» ^^s>^ ^fl^ (S610), 

Jfl^^ ifloHofl irl-ef ^^Sl-fe s}-^ (S620) . ^-il^ bI1?;Io1 cflolEl 3£|1^oi^i ^a^ 

^^•a^l* ^fSH Bfl^^ i^d«>Jl tflolEl 3ll^°}-^ =1)53 21 37l# 3fl^ &«-4^(S630) 

^ ^^.^ cflolEl 3^^^ ^^SM 31^^ ^^^4 THlolEl* >i£o] ^d^n^ ^<3^^HS640)^ 

^^m^S. ^^*M 541^* ^21^4. zl-^21 ^el4^(S610. S620, S630, S640)^ ^aE:«M ^M] 

*]-7ll ^#t!-T^. 



^7^, QoS ^qH^^lfe- ^-il^ 3fl^Sl olc^i-J Hell<a «llc-loll ^^1^ s.2j;<i ^^s. :a.s.sVa^ sfl^fil s.;^^l7> c>lt:l-a7V 
# ^ttpcf. oldiJ! HEU-a SllC-lofl^ :^o1, El-oj aj-^l- ;^^ji7|. i^E]ol 01^-. S-^^] 

^di7} Al-AlSl QoS ^]o]^7^]d\] cfltV s>^^ol ^4itl7l-» *^t(S710)sM 7.}^S] tlS-^o] ^^i^l^ ^-tl ^ "^fl <»1 
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LAN'S-* l-Sfl ^}^$] QoS :^]o]^^^]S. Ref ID-1- LAN to OSS ^S^syjl, Ref count-p- 1 S. ^ 

2Jt!-4(S720). Ref counts Ref ID"^ i^e}- ZL St^l ^^^l7l- ^$1 i^lfe 1 S, ■=-^^l7> nfl^' 

2 >«fl ^cf . ziel 14, nfl Si Ref count^=r ^^'^7> <H «i> tbtl-. 



cf**^]. QoS ^1<H^^1^ ^1-71 ^;^l(S710)oflx.i 7.}^3] t}^^c>] ^±7} o>vi ;g 0.^ ^^7]. rt:^ 

?17>» ^^t>q-(S730). «SH711>i:e ^^ol^, -A]^ Bfl^o) LAN-?^* ^}^3] QoS >^H^^^l54 W 

AN'S-^S. ^4^5)^ ^olJSLS Ref ID» LAN to WAN, OS S. ^3]i}JL, Ref count* 2 S. tb^f (S740). 
n^S. ^-tl^ofl/i S.^ cflolEll- n >^]-g-€t)-. 

cf#<Hl. QoS -^7] ia:;^l(S730)oll^-1 tLS^^fliS ^^71- o}^ s.:^;^] ^-^71- ^■S.^o] 

tl7l-« ^^t!-^(S750). Sj-S.«0<H '^-a^ 3fl^o] LAN'S"* WAN'JhAS. ^=S^s]^ 

Ref ID-a- LAN to WAN S. ^^S]^-sl, Ref count# 1 S. ^^£l?Vi:1-(S760). ^7] (S750)ol|^-1 ej-^E] 
SfS^M ^±7} oj-q^, Ref count* 1 S. ^s^sj-ji ulssl* He] ^mcKS770). 

3E. 8^ -S- ^'i<^l nj-^ SSS* €-^2l.x§* i+El-ifl^ ^^^Sojcf. 



BlloH I'^'flAl^ olDli-J Bl-'a ^SS. ARP. RARP, IP, IPX ^O-S. ^&«>J1, BfloH 2^^J^^^ IP «flc-|Sl 8«1 

— S.S.S.^ ^.^S. TCP, UDP, ICMP (Internet Control Message Protoc) ^^S. ^^sJ-t^, ii]o]o\ 3d\]X\^ TCP, 
UDP «|] c1 i E Hi HTTP (Hypertext Transfer Protocol) , SMTP (Simple Mail Transfer Protocol) , FTP 
(File Transfer Protocol), TELNET, SNMP (Simple Network Management Protocol) ^^^tb^^ <^7Ha^ 
RTPfif RTCP^ iS(Default Port)* ^f-g-^W ^±B.S. ^ ^^^<HlAi^ ^« yy^^ =S£^* 

^ix-l ^^ft 14^ RTCP^ ^.S (Version field) ^ RTCP afl^ El-<a-g- ^01^0.^^ ^^^cf SEfV RTP^ ttj^l 



IP SEfln^Eflol^ (Fragmentation) Si Hefl::i^Bl]o|/4 ^A>5l-o^ h efl^olBilo]^^ t;}^] ^g^.- 

1-Sflll(^, No Fragmentation Flag)<^l cfls>oi = 2Bn^Ellol>«^^ ^ ^^7>-l- ^A>:^iil.(S905). -f?- S-^<^Aife 
^s] QoS» ^l#sl-7) ic H£flii^B)lol>;i l-2fl^^ ^^-^S Heflii°iBflol^^ ^^tl-c]-. cf^<^l, Bfl^o] 
c-il<^lEl B}l^?l7>-t- :&?}-(S910)5Vo^ Bfl^ ^^s>ji(S915), c-llo]El 5^^^ =eflzi^B)lol>5l s\^^. 
?l=S^^ Sll^ol cflo]Bl 3fl^?l7>l- «ia:Sl-7l flSflAife sfl^ol RTP Jfl^^7>» 2:Al.*>a^ RTP ^fAo]^ n 

^olJl RTP 3^530] ovq^ i^]olEl 4^^^ ?>T^t!-i4. 



SEflzi'JiEflol'}! ^^5V7l ^Si) cflolEl BJl^^ olcivji nei|<y ^ojoflAi oldvj ^]c-i 37]# «fl ^it* LEN 

AS ^^s:>-[l(S920), cflolBl sellzz^S 37loflAl IP «(1D1 37ll- -5(1 FSIZES ^,^slthcf(S925). tflo] 
Ei« nfl^ o]Dlvj « IP 3.7)7} ^^^^^S. o] ^ ^o.s ^^jSl^Vfe ^olcf. LENStol FSIZE?jtJi 

^ ^ il:?l7>« ^?KS930)§l-<^ H^l i^«>JI(S935). LENiitcl FSIZESt^at)- 3?^ Hsfl::!'?!^!]*!-?! 3.7]^ 

^7lfil 37]s. ^^5|.7l flsfl LENSt* FSIZEit^S i4nr<H M-'^^l7> Sife7V* ^cj-^vcf (3940) q-iH^)7V 
SXo.^ c^^5l 7jol7V ^ol:u^ q.^ ^ofl j ^ #71-5^ ^-tl BDSI =2H^^Bl|ol/l :a^«>jl(S945) 

^17> gi^^ o^^si ^oi7i- ?3oi°s 14^ §<Hi «t)<g-5>^ ^A] BDsi =EHziniBjioi/isi ^l^^cfisgs 

0). ^^-il BBS] H2flzi^El)ol>a ^« ^A] BDSl Ref count^fl ^l^^l ^Ic^SgSS). 
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^^asl ^olfe WAN ^3. ^S., VoIP H2flzL°iEflol^ 37)2^ wjasH Hefl::!^^ 

HBflzi^Eflol/^ «^v^^ WAN ^3 ^Si^- ^<^1 7}^^o]t^ oi" 

371^ RTP nllAlxl inj(£ 10 ^oj ^o]^^ of^V -^oJg^^.luV iqo Byte ^^S.' 37]7} 

^}^., ^tfl^^s 3.7]7} ^ cflolEl eefl;^^ MTU 3.7M7.] o]^s>ss ^i^S] WAN ^^VoflAi^ ^]o]^^ ^flol 

^» 2l°ls>Ji, 8^ ^^sl-fe oi^fe =211n^Bl|oi>aoi sisi^ u)) IP ^c-lai ^^oji u.^ jz.^ oi« 



<^1» l-'H. sfl^oj 37,7^ 66 Byte(<^l?li:n. IP ^cl7l- 20 Byte. UDP Sllt:H7> 8 Byte, RTP ^^^7} 12 Byte ^ 

^]o]^7} 20 Byte, ^^^o] ^^7} q Byte)9l aJ^V^ WAN ^^Hl>^i jfl^ 

^]B]^^]^o_s. 128 Kbps^l^i 4.12ms7> i^^t:f. °Voj.. t-ilolE^^ >|]Sls>j7 afl^n}-^ ^^^-^ ^^S] ^t|] i 
S ^fe 7.28olui, o]^ 128 Kbps<>llAi ^cflS 7>^t!- VoIP q-Ef^dicf iHl«>lE)sq- -g-A^^ l i£] nl#^ 

tfl^^^ Af^^cf^ 7>;^«l^ Tfl ^-§-« -f^ SZfe ^tfl VoIP 128 Kbps cfl^^oflAi 3.647> ^grl-. 



£ 10^ ^ «J-^<^] 14^ RTP ^^]7] 5L«8S1 ^^£SAi. RTP pflAl^l in;)^ 32 hIh^ o1^<H;,^ ojcf. c^7loilAi y 
^ Version aiJi, P 4= Padding #2flzt, E ^ Extension. CC ^ Contributor Count. M ^ Marker. PT ^ Paylo ' 
ad Type. SSRC ¥t SynchronizaUon Source Identifier, CSRC ^ Contributing Source Identifier* S^nj^Vji C 
SRCi4 no]^3\ ^o]^ 7>^2^olcf. =L RTP nflAl^l ^^^^ ^2^2] fl - ^ 2J- :g^ol ui e v 1 

O^ll JE-A]^ al-S|-:g-cl.. = -1 1— i 

^^i, Ref ID* ol^gfc^ jfl^si «„v*^^ ^^sM ^ iJ-^o] 0S?l7l-l- *?1-(S1110)*M "S-^o] qS^H ^ 
^1 i£?lBll- OS 7]^S. ^4^5l-ji(S1120). 'S-^^o] 0S7> o}^^ =1 WAN-?l7V« cfAl ^i^S-nf 

(SI 130). #iF^- ^34, «^*J:o] WANol oVu|^ i^JSVJl(S1140), «o^*J=ol WAN^l^ #S ^1^ ^a) hi 

^ i-JlEl, Sl)^ 74o]M. ^4^t!-i^(sil50). i^f^cfl, nfr,o] Bfi^oi^].^ ^^(S1160)«><^ i^^'ifl^.! 

o]^ ^^«V^(S1170), afl^o] ol-q^ ^4.^ sfl^^ cflolE] sfl^ol^s. cflolE] ifl^o) 

^^O]^ S\^^7}9 ^?ttFcf(S1180). :^?}- agflzi^Bllol^ol E]ojA^ H2flZl°iEllol-5£^ ^o].^ tflojEl ^S. 

^^^1-J7(sii90). HeBn^Eflol^aol Sfsj-o.^ c-HoJeI ^*t!-cKS1200). ^, ^ ^oj o, o.^^ 

-B-^^ ^^?+<H ^'i^Sl ^-9- W<*0 (Insertion) Sfjl, djolel ;g o. ^5)^ c1]o]e1 

£ 12^=r ^ ^e^i'm^l u^E^^flfe S^olrf. Direction^ 7>^^V C|1o]e) «^tg:olj7 

HWA ^ ^aixl ^B.no] ^4iolj7, Receive Buffer Ptr ^ ^a] tb ^HbI i^lElo] ji. Paeket Length -g;*)! -|-^ 
3^1^51 ^ojojc^, Type^ ARP, RARP, IP, IPX ^^s]-^ ^^^li^. 

^o) o^«l-^o)^]ni., ^ (Zero Copy) «J-^* Af-g-^o.^^ ^Altt i^fl^^i :icfl 
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QoS ;«flo1^^1^ 3S11^^ s^^s. ^.^^ iq-#oI| =el^V7l ?Ie-]^S» *sfl ^ HhI^]-^ 

-^S. ^<a*!-t:l-(S1310). ^^^1. ^Al^ t^iil HE) A]^ o, B})^ :^ ?!e1^e aJoIi^. hId) HelJil-^ 

^S. ^^5>^, Blstl Ref counts Hl:Et!-cf(S1320). Hl32 ^sf, Ref count7V 0 o] o>q^ 

*fal(Sl330). Ref count7l- 0 V]^ :^^^°^t}o^ He] a]^i4(S1340). Ref count>- 

S. 14t- a. u^T^o^ VVAN Msfl^ 4fl<il^aq.J§^ 'S'g*!-^ Sefl^ ^Jol^f ^.Altb ^c^^ 

^o.B.S. 5>i4Sl ;«|]ol ^s. ol^E =. ^ol^ii|. 

HE))^ 4|)o)^ S.^^ ^o]^y} ^]ol ^-tl5l$i^7V* *?f(S1410)*V<^ 

^. ^7]^J1, WS.-?-E| -^^51^ tflolEl?!- *A^ ^S.^E1 ^A] j£| o^^y].^ ^^l-^>Cl.(S1420) C'i]o]^7} -g-A^ 

^5.«E1 ^Alfi];.] ^o^t^^ cHlolE] ^S«B1 =^Al£|5i^7].^ :^^(S1430) Sfo^ cflolEi #S.^Ei ^-tlSl^^l ^SS^C}.^ 
^71 13:71] (S1410)S. ^^^^ ^S.^^ c11ole)7>^Al^ n|l7>;^l t^y^t]-, ^7] Til (S1420)<^lAi t-ilo]El7V^ 

^ ^^^El ^Als)7m^>7i cj.T)](si430)oi]Ai c-)lolEl7> cilolEf ^^^E^ ^^^^ ^c>]t^ ^l^fS-H (Timer Semap 
hore)S-^Bl ol'aH(*S.-^JJ:)s. ^Al5]-^fe7>-i- :^lFl-(S1440)«i-<^ >«11n>5Eo1S.^El -^^aI^M ^S^o.^ i^|7lSl-jl ^ 
^}S.o]^^^ ^^t}<^o_^ afl^o^ «j-sj:ol LAN^S^El «fe7M- ^^^-t:]- (SI 450). sfl^o] LAN^S^Bl '^r^ 
slSJA^ -.Ai ai5l i^lE^ai- ^oio| ^^t[c^ WAN^S. ^^^31 ^7] ^n(s\ 

450-)^]^^ n^A^ ^^o] LAN^S^El SL^] ^^7]x^ ^7] ct;qi(S1460) oj^ofl sfl^s^ aj-^o] QSS^El 
«-fe7Vl- :&'E}-^Vcl-(S1470). OSS.^^] ^^^:^] ^9)c^^ i^sV3I(S1480), OSS.^^ ^^^9i^^ 

Ref ID. «>^^cH :a.vflal^> Hljjloj Aj^)- 37, ^ E^ojoj o]^].^ i^^H 

WANO.S ?1#(S1490)VV ^. di^S] Al^^o> E].oH* ^*tttKS1500) 



nj^o^l - 5i o.r^^ djolEl ^^cl- ul^i ^AHH ^^.^ ^» cflolEj -f A} -o^^ a 

■§-Br>Jl, ^]o]^S. ^ofl El-o]i^^ ^^Al5!^ S|AloflA-l jfl^^V ^l^o] 0.^1^ ^ ^].7l o]^o]cf 2. 

QoS >«i]o1^^l7l- tflolEl* ^^<^))£ WAN^^Sl #£.71- ^l^c^l^ el-^Elofl i:-|]olEl7l- ^^]£l^'-2- 

^.^-Hl cflsV a.^^ ^ Si7l nfl^dj ^^SVfe ■¥-«-°fl^-1 WAN'S-al #£<^ -^-^slS^ c-flolEl» ^J;^ 

S ^4^S>7l ^^olcl-. ^ ^^elj!^;=g^ ^^^g. nfl^ A-1lD>iol ^>^e^ 1 ^7^^1710!. B^o]n\7} 
5]^ MM^o] 1 ^]-4lAl7!l El-olTi) /fln|-iol7l- ih^^l(<iimt)l. 0)71- ^ ^a^ofloj. it ^^elaz}-^^ ^ 

Hfolalfe ^1#^^<^A1 All^^V -R-^lAl?l7l lOms RTCCReal Time Clock)* a>^ 

s]-^l a^Tjl PIT(Programmable Interval Timer)* /<.>-8-sfc^ 1ms ^7]S] El-olcl^ ^^aI^IjI t\-Ci]jj\ S^-ofl 



.£ 15^ ^ ^-golj nj-^ IP HEflrtijiBilol^sl -S'^g^Vfe J:#iEo1cl-. 

^^■1. sflt sfl^ol HEfl^oiEflol^ Hi^)<yoi7].s. :^c».(si510)Sfol HeflztolEflol^ =5)1 -a o] oVq^g §1-31(5152 
0), H2llzi^Eflol^ =211^01^ ci]o]^ oldvji ^ejl?} ^oH]A-l old^J! sUd H7l# •« LEN AS 

^slSl-Jl, cilolEl HEfliz^H H7HAi IP ^ild H711- s« 2it-a- FSIZES ^fil^i:l-(S1540). cf^ofl, HEflzi-aEflol a, 
a7l# ^7l2l -i-s. 37]^ ^^s>7l ^sil LENSt-i- FSIZE2i:AS ^^o] u)-ol^l7l- Sife7V* ^?}t!-cl-(Sl540) 
m^l7l. ojo.^ «.o^ ^ol7> safe 53<^l:°S i4fe §<H1 1 * f^7>Sl-Jl(Sl560). ^ol^l7> Si^^ c^^Sl :aol7> gi' 
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^=7 ^o]B.S. q-^ ^oil sfl'S-sl-fe S en a. °i Ell 01-5^ 21 ^S. ^^.Itbcf (S1550). S. 9<^]^-^ Sfl^ ^olal- seflzL^aH 3. 
713. -M-^^ ^eflziiaEilol^ ^-l- ^=|^^?>ol|^i cl-Al Tfl-tl-si-fe ol-B-^ «;«llsi 5.2!lzi^Eflol-«a iEsfl^yoi ^ ngi) 

^ol7>» ^^Sl-71 ^^olnf. 



^#<^1, SBfl-yol n>;^lni- HHfln^Eflol/a^ a5]]<yo]7|.3. ^^1-(S1570)«><^ Hefl^ol^ hIhI ^ 

?lEl£l fiJ.= ^^o.^^El l-eflzxal- ^H^JISt* ^*>J1(S1580). ^ =iHl<aol^(S1590) IP tllclsl Seflzi, iL^-^ 
^S^* S1<H «121 S.9m^ fiH.>^«^ ^^^tbci-(S1600). ^;^l(S1590)o11^i ^t^S] =211"?] «! :S ^?41 HB|l<aol 
<^1-M^(^. Hi^l-yol^), sf)"^ S^l-yol ^ Heflrz^aEflol^^ Sell<aol;^l Tll^sH ^H-^JI ^S.<H1 ^-l^^cl- 
(S1610). ^7l "EtTlKSieOO) ^ ^71 ^1:;^1(S1610) cf^o)], sflTg. ^Bflojo^ 4^ ;golfii. ;^l-t}-S>Ji, ^^71 r+ 

7i](Sl580) ^ ^7l ia-7il(S1620) cl-^oil, Til^tl- :aol, ^efliz, ^i>9!* IP Sllclofl ;q^^Vcl.(Sl63 

0). ^, vfl^l 0,1 elS ^»gf7l ^]]3. ^.^1- #21<H^>JI, 16Hm 1^ i^^d s Complements!:)* ^ 
«M ^13 -a ^J=oll ;<-l^(S1640)fl- ^, HEflzi^Ello]^ ^» 1 ^J-4iAl^i:f(S1650). 



ol^H]A-l ^igsv Hfal- ^o] ^ ^igoil VoIP-g- QoS ^l^l^^l ^ «<j-^oil s^sl-^. ^^^/dlolE-l -f.^ uilS^3 ^ofl 
-ir^^ ^n^^ dlolEi eefl^^ ^&s>ol QoS-1- ;^H^o.^-«i, ^^^^ -f-^ l"^* ^cH^^ltt ^ SJfe S:5!l-7> sz 

dl'^lEll- W^^lJL, -S-^s^ B|15^ <a;^t!- a-^^S. 4^ -^--a ^<^*Vui. ^s- 

^£"^11 14^ ;^l<a i«-ar>ol tfl^^* ^Wsffe cflolEll- ?1*^^S.-«1. ^^.^ AlJ:o^ ^|og:a|. 

^^isVTii ?}-4iAi^ ^ 3:2|.7i. 5aci-. 

^^<»1 7>^^ QoS ;^H^^11- 4^ Si^ s:3l-7l- ^t^. 

(57) ^^Sl 

1. 



^^^mo]v;\ ^oJl^i -g-A^ S2]l^4 cfloiEi eefl^^ ^^sM VoIP *^ J±#«>fe VoiP-8- 

QoS ^1<H^^H Xi'H^H. 



?lE-l5i]oii^ i^sl-ZL, sqj^o] HSjs.^ W<y. iHsil HHl. WAN Sefl^ «^ol^ 

el^ ^ 71-^ -^^sl^ 7l^ ^^sM Ai^i^^ 2:7l^sl-j7 SI «.s«.Ei cf^^s.^ H5.ii^^ 

«>£S. ;tl^s>^ «.E ^eflAl Dilael; 

QoS ;«)H 7l^^ 4^^5>7l ^-I^^Vjz >S-7l ^m. 1-zBaI n|lael5.^El ^^l-g^ "acflol^^ cfloiel 

» ^i^s]-^ ss. l-EflAi D))a.el; 

^71 pfloi =s.>H]Alfil- ^7l >S-^ •^^SV'*^ ellolEloll ja^^S 4^ 5a£^ ^l««Vfe SDRAM; 
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^^fV xi^^ ^^arV^ ^il-el-o]; 
cjwl^j 7l^# ^^s>7] ^t!- BDM SS; 

= 5.^^ 7}^^ %i]o] S-^^S. o]^o]^ pLD# it^sV^ ^4 #^^3. VoIP-8- QoS ;*il<H^^l. 

^U^^ ^7l ufl?] HS^flA^fe sec "elE^JEfloli, sCCl ?lEl3ilo]^, FEC ^lElailoli ^ SMC ^El2i]ol>,^ ^ 

^eVol, ^71 SCC2 -JlBlsiloii^ ^V7l WANsf ol:asiJi. ^7] SCCl ?lEla|Iol^^ olc^'Jl Zi^- ^^^^SL -^7] FEC 
?lEls|lol>.^ olci^ ^^slJl. ^7] SMC ^ElSflol^^ ^a^^ #^^5. si^ VoIP* 

QoS 



^^mo]^ ^S.^^3L ^oJl^i m2fl^34 c-flolEl HEfl^* VoIP *^ Ji^SV^ VoIP-8- 

QoS >il<H'9-^oll Sl<H>^i. 

QoS ^H^^ISI ^B.no] « ^ ^±oi] ofef Reference ID^ Reference Count* 

cfTil: 

^A]^ afl^ol cflolEl ^71 no]^ ifl^^ $^S><^ >^7l 37l» 

ifl^ 

Bll^ ^S^A ^^]; ^ 

^71 A^^^ ^flol^ cj-Tfl* :5J* AS VoIP-8- QoS ^]o]»^^. 

4. 

^]S. n^iZero Copy) l}-^* ^a]^ afl^o^ ^^Efl^. Ajofl o)^^ o^j^s. «^jb)^ ^hI 

a1it| =e1 ia-?l)» t-i S^^l-fe ^^AS t}^ VoIP-8- QoS ^1«H«J-^. 

^T^^ 5. 
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^13«J-<H1 9Xo\M. ^7] cf;*!]- 

^-tl^ 541?! 51 HSSn-a «Oclol| ^Slt!- ^2)^1 ^dbS 

>J-7l ^^^1 ^±7} ^7] QoS ^l-H^^lSl ^4iol^. Ref ID# LAN to OSS ^Sl*Vi. Ref count* 1 S. 

^±7} ^^o]^, Ref ID* LAN to WAN, OSS ^^*>J1. Ref count* 25. ^filSVfe 

>S-7l ^aj^l ^4i7> s^^El ^^o)^. Ref ID* LAN to WANS ^Sl^Val. Ref count* 1 S ^^S>fe 

^■.^ . ' 

Ref count* 1 S ^^«:>jl Hliil* He] A]?]^ lar;^]!. 5L^S>^ VoIP-8- QoS ^1<^«<J-^. 

^T^-^ 6. 

'«il3^oll Siol'H. ^71 :g-^ Ta-?^!^ 

S2HzioiEflol>a ^Aj-sH Sfl^o) t-fl<^lE| aj|^?l7}-* ^J^t}-^ ^Tfl; 

^7] ^Al^ 3fl^Ol lH]olEl ifl^O]^. .a-71 ifl^a^ «<»1i4H5fl^^Bflol.ia H7l» ^^^}^ ^a^^; 

'S-71 ifl^Sl ^ol<i1.^7l =e»Zl^Bilo)>5i 371* Uliiis>c^ Henzt^^ol-a ^* ^^s>^ i^Til; ^ 

^71 =2flZL?iB)lol^ ^§ His) cli3^El£l Ref count^ ^"l^SV^ ^;Nl* i^^ffe #^AS S>i- 

VoIP* QoS >lHfJ-^. 

^i3^<^ sJio]'^^. ^7] ^;^ife 

^7l 3fl^sl Hj-sj:ol oSol'S, ^Ai 0)3) ioiE)=. Qs ^S ^^«Vfe "eJ-zNI; 

^7l B|l?!2l 13-1^:01 WAN«il?l. ^S 'JJ-U:, Hliil i?lEl, :aol^ ^^Sl-^ la-Tfl; « 

^71 afl^o) 341530)^ fl.^ ^-g^^l-ol. ^7l 3fl^Ol tllo)E) 2B^o)^ cflojE) ^Tfl* 

^ * ^S Sl-^ VoIP-8- QoS ;«)1 <H »S-^ . 
8. 

^l3*J-°fl -^71 AJ5>^ ^;q)^ 

5.EllZlDiBflo)-g =2)lojo)| cfl^ HeflZL^Bflo)/^ 4^S. ;^lA}.g].- ^;q). 
-^-71 H2fla.°iE|lo1/l Hefl^o] bV^I^I- =2fl^oiB)lol.a =iS«<ao)^, X^^^^ «)3| i?lE)S.^El t:iSHZL9\. iLH-Sit^ AV 

#«>^ ^;^1; 

^7) 5.eflnniEj]o)/l He)l<aol ^ Ssfl^^Eilo)^^ =ell°Jol^, IP ^Efln iL = ^ m^Zt^ al^SVoJ >y-7l 

Hliil J£?lElo)l ^^^^ ^^]; ' = -1 r-1 I 
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^7) Beflzi'?iBfl<^l^ ^?)- =EBii';iEll<*l'a 5.5fl<aol^, ^^-71 2 2)1 ^DiEj)oi>«a sell <a:2l ^^<H1 icl-eViH 

^Al HlB) >^7i HEfl^°iB)]ol>«^ ^s. ^v^Al^lfe a^S>^ #^1^^ sffe VoIP* QoS ^1<H«J-^. 

^13«J-«^1 5a'H^i, -8-71 sefl^ 4iioi^ ^7^1^ 

4i^Sl Hl-oH Al^ol ;gj4§>^, >a-7l Bl3l» «|];«)1S>J1 >>^7] 'S'^'^II ^<Q i^-efn] 

Ell- ^?}n<=^ WAN^S ^=t^S>fe ^ 
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